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(54) DETERGENT COMPOSITIONS 

(71) We, PROCTER & GAMBLE LIMITED, a Company organised under 
the laws of the United Kingdom of Hedley House, Gosforth, Newcartle-upon- 
Tvne NE99 1EE, do hereby declare the invention, for which we pray that a patent 
may be granted to us, and the method by which it is to be performed to be 
narticularlv described in and by the following statement.— . 
Part T&en ion relates to compositions whjch protect keratinou* ' m^nal »uch 
a « «vin or hair from the deleterious effects of detergents or other harsh materials 
TJhi solvents, and from adverse climatic conditions. The compositions of the 
nvention accordingly help to maintain the keratinous material in good condition. 

The deleterious effects of compositions containing .surfactants upon n keratin 
are well known. These effects are caused, it is thought by penetration of the 
Mint mto the keratin surface leading to Reaching out" of oils and 
moisturisins components essential for good condition of the L keratin. This 
nSS by sXctant and "leaching out" of essential oils also affects toe ability 
of ?he Kin! JartLlarly in the case of skin, to retain water withm the tissue and 
this aeain leads to poor conditions of the keratinous material. 

Many attempts have been made in the past to provide compositions for 
mainS/or improving the condition of skin and hair. The application of protein 
to skin and ha,7as cofmetic treatments probably u antedates > recorded [ fiutory. 
Casein in the form of milk, has been used as a time-honoured beautifier and I more 
recentiy has been recommended for use in toilet soaps UK Patent 1.160,485 
describes the inclusion of partially degraded water soluble proteins having a gel 
SSSrfSiS Btoom grams in detergent compositions and fotions for application 

t0 S %^ h ot^Shm,n (Published Specifications) 2,151,739 and 
2 15 74C Ascribe :c*X fatty derivatives of low-molecular-weight autolysates 
si SbU i for uscin shampoos. U.K. Patent 1,122,076 describes the prepara ion of 
low*molecular-weight, afcohol-soluble protein esters suitable for use m hairspray 

of harsh detergents, and this is particularly true when the proteins are incorporated 
S ^detergent composition itself. The emolliencv of these compositions can often 
be improved 5 addftion of fatty or oily materials but, when used in dishwashing 
nSuX*i» usually leads to loss of foaming power or aesthetic changes which are 

o^nerallv considered undesirable by consumers. 

8 The preTent invention therefore provides protein-containing ; composi ion 
which are particularly effective in protecting keratinous material, such u : skin ^or 
hair from the deleterious effects of detergents and other harsh materials and from 
Sdlerse climltic conditions, which compositions are effective even when applied to 
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keratin in foaming detergent solutions and which result in no loss of foaming or 
cleaning power for detergent solutions containing them. 

Accordingly, the present invention provides a detergent composition 
comprising 

5 (I) from 5 to 90% by weight of detergent selected from anionic, nonionic, 5 

zwitterionic and amphoteric detergents and mixtures thereof, and 
(2) from 0.1 to 20% by weight of a modified protein (as hereinafter defined) 
having an isoionic point (pi) of less than pH6 and an average molecular weight of at 
least 600, in which primary amino groups of the precursor protein have been 
10 replaced by — NHYR groups, wherein V represents carbonyl or sulphonyl and to 

wherein R is a group containing no more than seven carbon atoms having the 
general formula CH 2 (CHQ) p (CH 2 ) q O ! in which Q and Q 1 are R 1 , SR\ OR 1 or 
NHR 1 , R 1 is a hydrogen atom, an alkyl or alkenyl group, p is 0 or 1 and q is from 0 
to (5-p). 

15 In this specification a modified protein means a product, other than a derived 15 

protein, obtained in one or more stages by chemical modification of a precursor 
protein, a precursor protein being a non-enzymic protein chosen from natural, 
derived, synthetic or biosynthetic proteins and a derived protein being the product 
of hydroiytic, ammoniolytic, enzymic or thermal degradation of a protein material. 

20 The precursor proteins suitable for use, after modification, in the compositions 20 

of the invention, may be chosen from natural, derived, synthetic or biosynthetic 
proteins. Natural proteins may be of either animal or vegetable origin and include 
simple and conjugated protein. 

Typical natural proteins include intracellular proteins and globular proteins 

25 such as those present in blood plasma and milk, as well as solubilized collagen and 25 
protein isolates from nuts, cereals etc. such as soybean isolate, peanut, protein, 
cotton seed protein etc. Derived proteins may be obtained from many sources, for 
instance by hydroiytic, ammoniolytic, thermal or enzyme degradation of globular 
or structural proteins such as keratin, collagen, fibrinogen, myosin, whey, egg 

30 white, casein or vegetable proteins such as those obtained from cereals, nuts, 30 
soybean curd or the protein-rich residues from seed-oil manufacture. Preferred 
synthetic proteins include polylysine and unicellular proteins obtained from 
bacterial micro-organisms. 

Protein primary amino group modification takes place primarily at lysine 

35 groups and, desirably, the precursor protein should have at least 4 gms., preferably 35 
at least 6 gms. of lysine per 100 gms. of protein. Suitable precursor proteins in this 
class include the milk proteins, casein and whey, and egg white proteins {primarily 
ovalbumin), bacterially derived unicellular protein and soy, or derivea proteins 
prepared therefrom. In addition, suitable precursor proteins should comprise at 

40 least 20 gms. of aspartyl and glutamyl groups, in total, per 100 gms. of protein. 40 
Amino acid contents for a wide variety of proteins are given on page 105 of Amino 
Acids and Proteins by D. M. Grcenberg published by Charles Thomas in 1951, 
which disclosure is hereby incorporated by reference. 

Preferred classes of modified protein falling within the above definition are 

45 those in which R is represented by: 45 

(1) CH 2 — CH(OH)— (CH 2 ) f — H in which r is from 0 to 4, and 

(2) CH 2 — (CHj) r — H in which r is from 0 to 3. 

The modified proteins of the present invention are made by modification of 
protein precursor side chains comprising free primary amino groups, preferably, by 

50 acylation thereof. 50 
Methods of preparation of proteins having these functional substituents are 
well known in the art and the necessary preparative techniques are described in 
"The Chemical Modification of Proteins" by G. E. Means and R. E. Feaney 
published by Holden-Day Inc. in 1971, the disclosures of which are hereby 

55 incorporated by reference. Although the principal reactive centres are the protein 55 
side-chains comprising primary amino groups, simultaneous modification of other 
reactive centres such as carboxylic acid, sulphydryl, aliphatic or phenolic hydroxy, 
imidazole or gaunidino groups, may also occur. 

In preferred embodiments of. the invention, the proteins may be acylated via 

50 primary amino groups. Acylation may be performed by using the appropriate acid 
anhydride or N-carboxy anhydride. In the latter case, this results in acylation 
predominantly at amino groups. In the former case, if the acid anhydride is cyclic, 
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the modification leads to acidic substituents which should be neutralized, for 
instance by esterification. Reactions analogous to acylation may also be 
performed/Thus, sulphonamide derivatives of proteins may be prepared, for 
instance, by reaction of protein primary amino groups with sulphonyl nabdct. 

Particularly highly preferred proteins are the N-acyl and N-sulphonyl 5 
derivatives of degraded proteins, particularly of degraded casein, soyprotein and 
collagen (gelatin). The acyl group may be introduced by allowing an aqueous 
soKn ofthT protein to stand at a temperature of lC-*) for 1-2 hours with 
the anhydride of the appropriate carboxyhc acids, in particular «etic prop'onic, 
n- and iso- butyric acids. The reaction may be conducted at a pH of from 6 to 9, 10 
especially from 7 to 8, using a suitable buffer to promote acylation rather than 
hvdrolvsis of the anhydride which occurs as a side-reaction. _ 

The degree of acylation of the protein will depend upon the relative amounts 
of protein and anhydride used. Generally at least 26% of the protein primary ^amino 
groups wUl be acylatcd, preferably at least 40% and especially at least 60%; 80% or 
more acylation is readily achievable using a large (20 to 30 fold) excess of 

^^Condensation products with sulphonic acid derivatives are generally prepared 
via the corresponding sulphonyl chloride compounds. The sulphonyl chloride 
compound is conveniently obtained from the corresponding sulphonic acid by 
treatment with phosphorus pentachloride and is treated with an alkaline solution or 
dispersion of the protein at 50-100°C for, e.g. 4-5 hours, with constant addition 
of aqueous alkali to maintain an alkaline pH. . . 

Particularly preferred proteins for use in the compositions of the invention 
25 have characteristic values of molecular weight and isoionic-point pH and these will 
now be discussed in some detail. . 

It will be appreciate that the molecules of a protein vary widely in their size 
and complexity and that the molecular weight of a protein is necessardj ' an 
imprecise quantity. The molecular weight of a protein may be specified by defining 
30 the molecular weight distribution of the molecules of the protein, but it is usual to 
define, instead, the average molecular weight of the protein sample because it « an 
average molecular weight which is measured by most physical techniques. Such an 
averaie is only an approximate guide, however, to the actual molecular weight 
distribution of the sample. Also, it should be appreciated that the average 
molecular weight as measured may vary from one measuring technique to anotner 
although the differences between the results of the various techniques generally 
diminish towards lower molecular weights. In this specification, one method 
employed for determining average molecular weights of proteins (for molecular 
weights greater than about 5000) makes use of viscometnc measurements of 
An buffered protein solutions. The intrinsic viscosity of a buffered protein solution is 40 
known to be primarily dependent upon the overall length of the protein coil and to 
be relatively independent of the nature of the sidechain and end groups of tie 
protein. There is, therefore, a relationship between instrinsic viscosity and the 
average molecular weight of the protein, which may be expressed as 

45 [q] = K.M* [Staudinger's Equation] 45 

where K and a are constants for a particular source of protein. It is thus 
straightforward to determine molecular weights from viscosity measurements, 
knowing K and a, and this is fully described; in Macromolecular Chemistry of 
Gelatin page 72, by A. Veiss, and in Biochimica et Biophysica Acta, 57, 222— 9 

50 (1961) by J. Bello, H. R. Bello, and J. R. Vinograd. . 50 

However, the viscosity method is not very accurate at molecular weigmXof 
about 5000 and below and ultracentrifugc techniques have been used in this 
molecular weight region. Comparison of the two techniques reveal only small 
differences in observed values for molecular weights up to about 80.0UU 

<;■; When measured by the above methods, the precursor and modified proteinaot 55 

the present invention generally have molecular weights of less than about 50j000 
and preferably less than about 20,000. Desirably, they fall in the range from 1,000 to 
10 000 and more especially from 2,000 to 5,000. , 

The modified proteins are present in the compositions of the invention in an 

^ amount from 0.1% up to 20%, preferably in an amount between 1% and 10%, more 60 
preferably between 2% and 6% by weight of the compositions. 

Protein molecules, having both acidic and basic side chams,are charged in . 
both acidic and basic solutions and thus are amphoteric in nature. The pH at wtucn 
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equal concentrations of protein anions and cations exist in solution is known as the 
isoionic point, and in the present invention, the isoionic point of the modified 
proteins must be less than 6, generally in the range 2.5 to 5.5, and preferably in the 
range 2.5 to 4.0. The isoionic point pH may be determined id the following 
5 manner: — 5 
Amberlite (Registered Trade Mark) acid resin (IR 120) and base resin (IR400) 
are washed with several volumes of water, filtered and mixed in the ratio 0.4:1 . A 
solution (20 mis.) of protein (3%) and urea (20% by weight) is prepared with 
minimum warming ana allowed to cool to constant temperature. The resin mixture 

10 (8.4 g.) is added, the solution is stirred for five minutes, the mixture is filtered and • 10 
the pH of the filtrate is the isoionic point pH of the protein. 

A specific preparative method for acylated proteins useful in the present 
invention is as follows: 

Promine F (120 g.), an edible grade soybean isolate (Promine F being a Trade 

15 Mark) was added to vigorously stirred warm water (360 mis.) to form a slurry. The 15 
mixture was heated to a slurry temperature of 90— 95°C and sodium hydroxide 
pellets (12 g.) were added. After stirring for 4 hours, the liauid was cooled to 30°C. 
After cooling, acetic anhydride (60 mis.) was added slowly to the solution over a 
period of about 1 hour, keeping the pH of the solution at about 7 to 8, by the 

20 addition of further sodium hydroxide, and maintaining the temperature below 20°. 20 
The solution was then stirred for a further hour, and the protein was precipitated by 
acidifying to pH3 and cooling. The precipitate was washed with cold acid and the 
protein obtained by freeze drying. It had an isoionic point pH of about 3, a 
molecular weight of about 3000 and contained substantially no unacetylated £- 

25 amino groups. . 

A similar procedure was used to obtain higher acyl derivatives, although 
somewhat longer reaction times were required in these cases. The procedure was 
also applicable to the acylation of whole protein, such as whole casein, whey, 
serum albumin etc. 

30 The optimum choice of protein for any particular composition depends to a 30 

certain extent upon the pH of the composition in use, i.e. the pH of the carrier 
upon application to keratin. This in-use pH may, depending upon the type of 
application, be the pH of the composition itself, or be the pH of an aqueous 
solution or dispersion of the composition at a concentration of use which may be as 

35 little as 0.01%. , A 35 

In order to obtain the maximum occlusive benefit, compositions oi the 
invention should have an in-use pH as different as possible from the pi of the 
modified protein. For modified proteins having a pl<6, the in-use pH is preferably 
greater than pH6 and desirably is greater than (pi + 2). 

40 The in-use pH of the compositions of the invention may vary widely, of course, 40 

depending upon the purpose and manner of use of the compositions. Liquid 
compositions designed for shampoos are generally applied to hair in medium/high 
concentration aqueous solution, and the in-use pH is close to the pH of the 
composition itself. This may be any pH in the range, generally, from 4 to 9. 

45 Detergent compositions such as liquid dishwashing compositions, bathing 45 
compositions and heavy-duty granular or liquid detergents are usually used in a 
large excess of water, and the in-use pH is the pH of an aqueous solution of the 
composition at a concentration generally in the range from 0.01% to 2% by weight. 
Builder-free detergent compositions used, for instance, as light-duty detergents 

50 generally have an in-use pH of about 7 ; built heavy-duty detergents generally have 50 
an in-use pH in the alkaline range up to a pH of about 11. Soap bar compositions 
are applied to skin as an aqueous solution or dispersion of the soap bar ingredients 
at a concentration, generally in the range from 5 to 15 wt %. The pH of the soap 
dispersion may vary, depending upon the type of soap bar employed, from a pH of 

55 5.5 to about 10.5. 55 
Surfactant materials which may be used in the compositions of the invention 
can be selected from foaming water-soluble soap and synthetic anionic, nonionic, 
zwitterionic and amphoteric detergents described as below. Cationic materials may 
be present but preferably only in the presence of other types of detergent. 



60 A. Anionic Soap and Non-Soap Synthetic Detergents 60 
This class of detergents includes ordinary alkali soaps such as the sodium, 
potassium, ammonium, alkyl ammonium and alkylolammonium salts of higher fatty 
acids containing from 8 to 24 carbon atoms and preferably from 10 to 20 carbon 
atoms. Suitable fatty acids can be obtained from natural sources, such as plant or 
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HI 

" e 'Sh^wnSS^onic detergents useful herein are alkyl ether sulphates 
Th«« materEave the formula J&KCjHmSO, wherein R is alkyl or alkeny of 
about ?S 2 Tcalbon t SSr, is 1 to 30, ancfM is a salt-forming cation selected 
front alkali metal, ammonium and dimethyl-, trimethyl-, tnethyl-, dimethanol-. 
diethanol-, trimethanol- and triethanol- ammonium caUcms „ hv , ene oxide and 
The alkvl ether sulphates are condensation products of ethylene oxide ana 
mnnohvdric ^cohols having about 8 to 24 carbon atoms. Preferably, R' has 14 to 18 
^rooffin^ The ScXlf can be derived from fats, e.g. coconut oil or tallow or 
can be synthetic. Lauryl alcohol and straight-chain alcohols derived fron ts 
^nrefwred 1 herein Such alcohols are reacted with from 1 to 12, especially 6, 
moir P roportions ^ f ethylene oxide and the resulting mixture of mo dular specie 
havmgf fo? example an average of 6 moles of ethylene oxide per mole of alcohol, .s 

SUlph m afkyl Sr r tl C phates are described in U.S. Patent 3,332,976. 

B - N SSSSStSJ^S^c^ may be broadly defined as compounds 
produced by • AeWSation of alkylene'oxide groups (hydrophihc , in nature i wrth 
an organic hydrophobic compound, which may be aliphatic or alkyl aromatic in 

" atU One class of nonionic synthetic detergents is commercially ava «^ ,c n u ^ 
Registered Trade Mark of Tluronic'. These compounds are formed I by ondensmg 
Shylenc ox de with a hydrophobic base having a molecular weight in the range 
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1500 — 1800 and formed by the condensation of propylene oxide with propylene 
glycol. 

Other suitable nonionic synthetic detergents include the following: 

1. The polyethylene oxide condensates of alkyl phenol, e.g. the condensation 

5 products of alkyl phenols having an alkyl group containing from 6 to 12 5 

carbon atoms, in either a straight-chain or branched-chain configuration, 
with ethylene oxide, the ethylene oxide being present in amounts equal to 5 
to 25 moles of ethylene oxide per mole of alkyl phenol. The alkyl 
substituent in such compounds may be derived, for example, from 
10 polymerised propylene, diisobutylene, octene or nonene. Specific examples 10 

include nonyl phenol condensed with 20 moles of ethylene oxide, dodecyl 
phenol condensed with 15 moles of ethylene oxide and diiso-octyl phenol 
condensed with 15 moles of ethylene oxide. 

2. Those derived from the condensation of ethylene oxide with a hydrophobic 

15 base formed by the product resulting from the reaction of propylene oxide 15 

and ethylene diamine. Bases having a molecular weight of the order of 
2,500 to 3,000 are satisfactory and typical compounds contain from 40% to 
80% polyoxycthylene by weight and have a molecular weight of from 5,000 
to 11,000. 

20 3. The condensation product of aliphatic alcohols having from 8 to 24 carbon 20 

atoms, in either straight-chain or branched-chain configuration with 
ethylene oxide, e.g. a coconut alcohol-ethylenc oxide condensate having 
from 5 to 30 moles of ethylene oxide per mole of coconut alcohol, the 
coconut alcohol fraction having from 10 to 14 carbon atoms. 

25 4. Other particularly preferred materials are synthetic primary alcohol 25 

ethoxylates available from the Shell Oil Company under the trade marks 
'Dobanol' and *NeodoF, from Imperial Chemical Industries Ltd. under the 
trade mark •Synperonic', and from Liquichimica SA under the trade name 
'Lial'. 

30 Specific examples of these synthetic alcohol cthoxylats include 30 

Dobanol 45E7, a Q 4 — C 13 predominantly linear alcohol containing up to 
25% 2- methyl branching condensed with an average of seven moles of 
ethylene oxide, Dobanol 91E8, a Q — C n predominantly linear alcohol 
condensed with an average of eight moles of ethylene oxide, and 

35 Synperonic E-3, a condensation product of 3 moles of ethylene oxide with 35 

one mole of an alcohol mixture comprising a 2:1 ratio of C^ — primary 
alcohols with 50% 2-methyl branching. 

5. A detergent having the formula R f R 4 R 3 N-*0 (amine oxide detergent) 
wherein R 3 is an alkyl group containing from 10 to 28 carbon atoms, from 0 

40 to 2 hydroxy groups and from 0 to 5 ether linkages, there being at least one 40 

moiety of R 3 which is an alkyl group containing from 10 to 18 carbon atoms 
and 0 ether linkages, and R 4 and R 5 are each selected from alkyl radicals 
and hydroxyalkyl radicals containing from 1 to 3 carbon atoms. 

Specific examples of amine oxide detergents include: 

45 dimethyldodecylamine oxide, dimethyltetradecylamine oxide, ethyl- 45 

methyltetradecylamine oxide, cetyldimethylamine oxide, dimethylstearyl- 
amine oxide, cetylethylpropylamine oxide, diethyldodecylaminc oxide, di« 
ethyltetradecyiamine oxide, dipropyldodecylamine oxide, bis-(2-hydroxy- 
ethyl) dodecylamine oxide, biK2-hydroxyethyl)-3-dodecoxy-l-hydroxy- 

50 propylamine oxide, (2-hydroxypropyl)methyltetradecylamine oxide, 50 

dimethyl oleylamine oxide, dimethyl-(2-hydroxydodecyl)amine oxide, and 
the corresponding decyl, hexadecyl and octadecyl homologucs of the above 
compounds. 

6. A detergent having the formula . 



O 

II 

55 R 5 — S — R 4 

wherein R 3 and R 4 are as defined above. Specific examples of sulphoxide 
detergents include dodecyl methyl sulphoxide, tetradecyl methyl 
sulphoxide, 3-hydroxytridecyl methyl sulphoxide, 3-methoxytridecyl 
methyl sulphoxide, 3-hydroxy-4-dodecoxybutyl methyl sulphoxide, 
60 octadecyl 2-hydroxyethyl sulphoxide and dodecylethyl sulphoxide. 



55 
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7 The ammonia, monoethanol and dicthanol amides of fatty acids having an 
acyl moiety of from 8 to 18 carbon atoms. These acyl moieties axe normally 
derived from naturally occurring glycerides, e.g. coconut oil, palm oil, 
soybean oil and tallow but can be derived synthetically, e.g. by the 
5 oxidation of petroleum, or by hydroge nation of carbon monoxide by the 5 

Fischer Tropsch process. 

C -^p1S^£tic e ?Snts can be broadly described as derivatives of 
aliphatic or aliphatic derivatives of heterocyclic secondary and tertiary amines in 

10 which the aliphatic radical may be straight-chain or branched and wherein one of 10 
E aliphatic substituents contain from 8 to 18 carbon atoms and at least one 
contains an anionic water-solubilizing group e.g. carboxy, sulpho or i lufehato. 
Examples of compounds falling within this definition are sodium 3-(dpdecyl- 
aminoVopionate, sodium 3-(dodecy amino)propane-l-sulphonate sodium 2- 

15 (dodec?I-amino)-ethylsulphate, sod urn ^(d'methylamino)-octadec^^^ 
disodium octadecyl-irainodiazetate, sodium 1 -carboxymethyl-2-undecyl imidazole, 
and sodium N,N-bis-(2-hydroxyethyl)-2-sulphato 3-dodecoxypropylamine. 



45 
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D. Zwitterionic Synthetic Detergents 

Zwitterionic synthetic detergents can be broadly described as derivatives of 
20 aliphatic quaternary ammonium and phosphonium or tertiary sulphonium 20 
compounds, in which the cationic atom may be part of a heterocyclic ring and in 
which the aliphatic radical may be straight-chain or branched and wherein one ot 
the aliphatic substituents contains from 3 to 18 carbon atoms, and at least one 
aliphatic substituent contains an anionic water-solubilmng group, e.g. carboxy, 
25 sufpho or sulphato. Examples of compounds falling within tins definition are 5- 25 
(N&-dimethyT-N-hexadecyl-ammonio)-2^ . 
dimethyl-N-hexadecylammonio)-propane-l-sulphonate, 2 : (N,N-dimethyl-N- 
dodecylammonio)acetate, 3-(N,N-dimethyl-N-dodecylammonio) Propionate, 2- 
fN N-dimethyl-N-octadecylammonio)-ethyl sulphate, 2-(S-methyi-J»- 
30 tert.hexadecyl-sulphonio)ethane-l-sulphonate, 3-(S-methyl-S^odecyl-sulphonio) 30 
30 propionate, Wmethyl-S-tetradecylsulohonio) butyrate K2-hydroxy-ethyl)2- 
undecyl imidazolium-l-acetate, 2-(trimethylammonio) octadecanoate, and 3;(N,N- 
bis-(2-hydroxyethyl)-N-octadecylammonio)-2-hydroxy propane-l-sulphonate and 
3-m,N-dimethyl-N-l-methyl alkyl ammonio)-2-hydroxy pronane-I-sulphonate, 
, 5 wherein alkyl averages 13.5 to 14.5 carbon atoms in i lengfli. Some of these 
35 detergents we described in U.S. Patents Nos. 2,129,264; 2,178,353; 2,774,786; 
2,813,898 and 2,828,332. 

The soap and non-scap anionic, nonionic and zwitterionic detergent 
surfactants mentioned above can be used as the sole surface-active agents, or the 
40 various examples may be mixed when used in the practice of the invention. 40 
Especially preferred are anionic and nonionic surface-active agents. The amount ot 
surface-active agent incorporated in the preparation depends upon the intended 
use of the particular formulation. Thus it will relate to the weight of the preparation 
as a whole, when it is applied directly to skin or hair, e.g. as a shampoo, or the 
concentration at which it will be used as a solution in, for example, dishwashing 45 
water or bath water. However, detergent compositions for cleaning purposes will 
generally comprise between 5 and 50% by weight of surface-active agent, 
preferably between 10 and 30% of surface active agent 

The invention is applicable to a variety of detergent compositions which may 
come into contact with keratin in the normal course oT use, for example 50 
dishwashing liquids, hair shampoos, bathing compositions, heavy-duty detergent 
compositions, hard-surface-cleaning compositions and bar soaps. The physical 
form of the composition may vary widely, from granular solids, through gels and 
creams, to viscous or mobile liquid compositions. Dishwashing compositions are 
M generally liquid and comprise mixtures of water and foaming detergents. Granular 55 
detergent compositions on the other hand, may contain little or no free water. 

The preferred liquid or granular detergent compositions for use, for instance, 
as heavy-duty detergents, dishwashing compositions or shampoos, comprise 
between 5 and 50% by weight of foaming detergent. More especially the foaming 
60 detergent is selected from: 60 
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a. From 0% to 45% of a water-soluble hydrocarbon sulphate of the general formula 
R 2 0(C 2 H 4 0) 0 SO } M wherein R 2 is a straight or branched, saturated or 
unsaturated aliphatic, hydrocarbon radical having from 8 to 24 carbon atoms, n 
is from 1 to 12; and M is an alkali or alkali earth metal, ammonium or dimethyl-, 

5 trimethyl-, triethyl-, dimethanol-, diethanol-, trimethanol- or triethanol- 5 

ammonium cation; 

b. From 0% to 45% by weight of a water-soluble hydrocarbon sulphonate of the 
general formula R 3 S0 3 M; wherein R 3 is a straight or branched chain saturated 
or unsaturated C, — Q 4 aliphatic hydrocarbon radical or a Cj — Qj straight or 

10 branched chain alkyl benzene radical and M is as defined above; 10 

c. From 0% to 45% by weight of a water-soluble hydrocarbon sulphate of the 
general formula R 2 OS0 3 M; where M and R a are as defined above; 

d. From 0% to 10% by weight of an ammonia, monocthanol or diethanol amide of 
a fatty acid having an acyl moiety of from 8 to 18 carbon atoms; 

15 e. Up to 40% by weight of the condensation product of from 3 to 25 moles of an 15 
alkylcne oxide, preferably ethylene or propylene oxide, and one mole of an 
organic, hydrophobic compound, aliphatic or alkyl aromatic in nature, the latter 
having from 8 to 24 carbon atoms; and 
f. From 0% to 10% of a trialkyl amine oxide of formula 

20 R^R^N-O 20 

wherein R4 is an alkyl group containing from 10 to 28 carbon atoms and R ? and 
R« are each selected from alkyl radicals and hydroxyalkyl radicals containing 
from 1 to 3 carbon atoms. 

Granular detergents conventionally contain from 5% to about 20% by weight 
25 of the composition of foaming surfactant normally a C l0 — linear alkyl benzene 25 
sulphonate, alone or in admixture with a higher alkyl sulphate such as a synthetic or 
naturally derived C ir — C lt alkyl sulphate, e.g. tallow alkyl sulphate. Optional 
ingredients of such mixtures are also higher alkyl ethoxysulphates such as those 
disclosed in German Laid Open Applications DOS Nos. 2355940 and 2355983, both 
30 incorporated herein by reference. 30 
Nonionic surfactants such as ethoxylated primary or secondary alcohols and/ 
or alkyl amides and ethanolamides may also be present at levels up to 10% of the 
composition. 

Dishwashing liquid products in accordance with the invention can contain up 
35 to 45% surfactant by weight of the composition. Typical formulations include 35 
15%— 30% of a linear alkylbenzene sulphonate and 15% — 30% of a C 1(f — C 1S linear 
alkyl ethoxy sulphate containing an average of 1—6 ethoxy groups. Another 
preferred formulation includes 5% — 15% of aC 4 — C l6 paraffin sulphonate, 5 — 15% 
of C n alkyl triethoxysulphate and 1% — 10% of each of Qj amine oxide, coconut 
40 alcohol hexaethoxylate and lauric diethanolamide. Another dishwashing liquid 40 
having mild properties to skin includes from about 15% to about 25% of a C 12 — C 14 
alkyl ether sulphate containing an average of from about 3 to about 12 ethylene 
oxide groups, up to about 10% of a Q 2 — C M alkyl sulphate, from about 1% to about 
5% of a C 12 — C 14 alkyl glyceryl ether sulphonate and from about 2% to about 6% of 
45 a C n — C l4 alkyl dilower alkyl amine oxide. 45 
The invention has been found to be of particular value in liquid detergent 
compositions comprising a Cg — linear or branched alkyl benzene sulphonate 
and an auxiliary natural or synthetic anionic, nonionic, amphoteric or zwitterionic 
surfactant in which the weight ratio of the alkyl benzene sulphonate to the auxiliary 
50 surfactant is in the range from 1.5:1 to 10:1, preferably from 1.8:1 to 5:1 and most 50 
preferably from 2.5:1 to 4:1. In such compositions the ratio of alkyl benzene 
sulphonate plus auxiliary surfactant to the modified protein should be in the range 
of 4:1 to 100:1. Preferred examples of the auxiliary surfactants are the water-soluble 
alkyl ether sulphates, particularly the C u — C 16 alkyl ether sulphates containing 
55 from 1 to 12 moles of ethylene oxide per mole of alkyl ether sulphate. 55 
A further preferred liquid detergent composition contains from 10% — 25% by 
weight of a water-soluble saturated hydrocarbon sulphonate, from 1% — 10% by 
weight of an alkyl ether sulphate and from 1% — 15% by weight of a water-soluble 
solvent such as a lower alkanol, in addition to the usual minor ingredients such as 
60 perfume, colour, buffers, anti-tarnish agents etc. 5Q 
The liquid detergent or gel compositions of the invention generally comprise a 
carrier based upon water and/or a water-soluble solvent. Suitable solvents include 
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C . mono and di-alcohols, e.g. cthanol, butano L methyl i^^^J&Sfi? 
or^cnunol, butanediol, toluol, benzyl carbinol ethyleneglyco monob utyl e ther 
oroDvleaeglycol propyl ether and diethyleneglycol dimethyl ether. They . are 
generally P «ent P in amounts up to 15% by weight of the W'Serial 
SSonlS. of liquid de ^^SSS^S^ JgSSSS^ 
S&Ac^&^SS. jASStm. opacifiers perfumes dyes 

S isfch as stearic acid; lanolin and cholesterol derivatives; jjj J£ 20 
^rn^dtinno of the invention may also comprise components designed to enhance 
^TKfafi %Sness of the compositions. Suitable components include 
SJ53SS3!^SlSS from 2 to 6 carbon atoms ^tag 
•voXile 1 4 hutanediol 1 2-propyiene glycol and glycerine. Other aiutaoie 

30 such as fatty acids, salts, skin creams and oils. 



25 



30 



^fiSSS performance was measured in both ^ and J^tjJ. 
high decree of correlation between the two test methods being founc The . 1M0 
test (called the calf-skin occlusivity test) was based upon the rate of water 
trfnsDiration through a sample of calf-skiff brought into contact with a . 0.15/ 35 
2£raartufon To? a detergent composition (at 18° hardness) containing the 
S^The occlusivity of the protein was measured as the percentage reduction m 
fhe rau KS! E&on P for the proteinaceous surfactant solution compared 

With On? J^Sused was hand-immersion testing (HIT). This test used a group 40 
of nom/hou Jwtves in a multi-product test; hands were balanced for rg« 
left hand differences, so that there were 32 hands per product, 16 right and It let t. 
pfrh nerson immereed left and right hands in different solutions for three 
coJecK lo£X periods in haff an hour per day, for 2 weeks 5 days per 
S Treatment solutions were replenished every. 10 minutes. Hands were 45 
wkhdVawn and reimmersed in the solution every 2 minutes. Hands were jaded 
on the starting Monday (before immersion) and on each Friday of the test, 
on starang nun * ^ f t t solutions wcr e determined and are quoted 

her. on a scale n whfch an 0.15% aqueous solution of a standard detergent was 
Sgned HIT gVad« of 0 and a 1 mg/cm' application of hand-care lotion was 50 

^1eStt 0 tesl°w'as also used which compares the rate of water loss 
through skta splcTcaUy human forearm skin, under controlled conditions before 
Inn Xr treatment with a test solution. The lower the rate of water loss, the greater 
S iSS$ of I to bind moisture and hence the greater the resistance to 5 5 

inhibits sweating and the treated area was then swept with dry .nitrogen tend L the 
water content of the gas assayed before and after passage over the skin TheJ Tert 
area wm immersed in an 0.15% product solution for 10 minutes at 45 C (Water 60 
hardn^ i lS'H), dried, and allowed to equilibrate for one hour before a further 
reS was obta/ned of the water content of a dry nitrogen sream passed over the 
reated sk^ surface The change in water loss before and after treatment expressed • 
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as a percentage of the water loss before treatment gives the relative skin 
conditioning power of the particular protein. 

Non -limitative embodiments of the invention are set out in the following 
examples. 

5 EXAMPLE I. 5 

Two liquid detergent compositions (identified as Example I and Standard I) 
were made up and tested using the in-vivo test method set out previously for 
assessing the water loss through skin. The compositions had the following 
ingredients: 

10 Composition Example I Standard I 10 

Ammonium C u — C M linear alkyl benzene 

sulphonate 18.4 18.4 

Sodium C 12 — C 14 linear triethoxy alkyl 

sulphate 18.4 18.4 

15 C u monoethanolaraide 2.0 4.5 15 

Industrial Methylated Spirits 1 3 .0 1 1 .0 

Single Cell Protein* acetylated alkaline 
hydrolysate in which acctylation of the amino 

§ roups was substantially complete. 
Istimated pi -= 3-4 3.6 — 20 

Water to 100 to 100 

♦Toprina G, a protein derived from yeast cultured on purified alkines and 
supplied by British Petroleum Ltd. 

In the above-mentioned in-vivo test the two compositions performed as 
25 follows:— 25 
Standard I + 20 ± 10.5% i.e. an increase in water 

loss as a result of the 
treatment 

Example I -27 ±11% 

30 It can be seen that Example I (acetylated, hydrolysed single cell protein) is 30 

significantly better than the standard composition which is protein-free. 

EXAMPLES II and in. 
Three liquid detergent compositions identified as Examples II and III and 
Standard II were made up and tested using the in-vivo test method employed in 
35 Example I. Each composition had the Base formulation of Example I and 35 
contained 3% by weight protein as follows: — 

Standard II Alkali-hydrolysed Whey protein (pi = 5.0) 

Example II Alkali-hydrolysed acetylated Whey protein; estimated 

pi = 3 — 4, in which substantially all of the amino 
40 groups were acetylated. 40 

Example III Alkali-hydrolysed acetylated soybean protein in which 

substantially all the amino groups were acetylated. 

In the in-vivo test, the compositions had the following performance: — 

Standard n +3±8% 

45 Example II -7.5 ±8% 45 

Example m -15.5 ±5% 
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it can be seen that Examples II and III containing proteins modified in 
accordance with the invention provide an occlusive benefit. 

EXAMPLE IV. 

The composition of Example IV was the same as Example I except that 
the protein was prepared by hydrolysis of soyprotein isolate followed by acylation 
with acetic anhydride, as described above. The N-acetylated protein had an 
koionic point pH of 3, a molecular weight of about 3000 and a degree of N- 
acykdonTabout 100% of .-amino acids. The hand immersion test value for 
Example IV was 48 compared with a value for Standard 1 ot U. 

EXAMPLE V. 

A dishwashing liquid which is mild to skin has the following compositions:— 

Parts by wt. 



Coconut alcohol-ethylene oxide (12) sulfate ammonium 

salt 18/75 

Coconut alcohol sulfate, ammonium salt 5.8 

Sodium alkyl glyceryl ether sulfonate (where the alkyl is 
derived from "Middle-cut" coconut alcohols and 
has the following approximate compositions: 

2% C 10 ; 66% C u ; 23% Q 4 ; 9% C 16 4 *° 
Coconut alkyl dimethyl amine oxide 

(wherein the coconut is middle cut) 3 u 

Potassium toluene sulfate ^.3 
Potassium chloride 

Citric Acid 0A 
Hydrogen chloride 

Ammonium Xylene sulfate 5 -° 

Ethanol 8 ' 75 

Protein —N-acetylated alkali degraded 
Promine F; isoionicpoint 3.0; 

molecular weight 3000 * u 

Water t0 100 

Similar results are obtained when the protein is replaced by N-acetylated 
whole casein. 
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compositions: — 


EXAMPLES VI— IX. 
compositions were prepared with 


inc loiiowing 




5 




Example 
VI 


Example 


Example 
VUI 


EAainpiC 

IX 


5 




^nHillm linear H r\H a r* vl 
■3UU1U1I1 UUCai UUUCLjfl 

sulphonate 




6 


6 


— 






Sodium tallow alkyl 
sulphate 




4 


4 






10 


Sodium soap (90 Tallow/ 
10 Coconut) 


0.5 


2.5 


2.5 


0.5 


10 




Coconut monoethanolamidc — 


1.5 


1.5 








Tallow monoethanolamide 


0.25 


— 


— 


0.25 




1 J 


3-(N t N-dimethyl-N-Q 4 . r 
alkylaramonio)-2-hydr6xy- 
propane- 1 -sulphonate) 


6 






6 


15 




Tergitol 

(Registered Trade Mark) 

1 * C Q 

1 j — 5 — y 


0 






c 
O 




OA 


Sodium tripolyphosphate 


2 


33 


10 


I 






Sodium silicate 


37.5 


7 


7 


n 
1 






Sodium carboxymethyl 
cellulose 


0.5 


0.5 


0.5 


0.5 






Sodium sulphate 


34 


8 


31 


30 




25 


Sodium perborate 


25 


25 


8 


25 


25 




Sodium chloride 


1.5 


— 


— 


1.5 






Protease 


Present 


Present 


Present 


Present 






Sodium EDTA 


0.25 


0.25 


0.25 


0.25 






Perfume/brighteners 


0.6 


0.6 


0.6 


0.6 




30 


Inert impurities 


3.9 


0.65 


0.65 


3.9 


30 




Moisture 


7 


7 


7 


7 






Protein 


4 


4 


4 


4 





The protein was an N-acetylated alkali degraded soyprotein having an 
isoionic point of 3 and a molecular weight of about 3000. 

35 EXAMPLES X AND XI. 35 

The compositions and performance of two liquid detergent products 
falling within the scope of the present invention, are given below. The condition- 
ing effectiveness of these compositions, measured as the percentage reduction 
in the rate of water transpiration in both in-vitro and in-vivo tests, is also 

40 recorded. 40 
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Composition 



Examples 



XI 



Ammonium linear C l2 -C w alkyl benzene sulphonate 27.6 



Sodium linear C„— C M alcohol sulphate including 
3 ethylene oxide moieties 

Laurie monoethanolamide 

Industrial Methylated Spirits 

Magnesium chloride 

N-acetylated base-hydrolysed soyprotein 

— Mol. wt. 5,000 

— pi 3.0 

Water 
Performance 

In-vitro (Percentage reduction of water transpiration) 
In-vivo ( — do — 



9.2 
2.0 
11.0 
2.1 

3.0 
to 100 



16 

) - 



27.6 

9.2 
2.0 
11.0 
2.1 

2.0 
to 100 
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EXAMPLE XII. 
The following liquid detergent composition was made up:— 



Sodium C M alkane sulphonate 
Sodium coconut alkyl triethoxy sulphate 
Ethyl Alcohol 
Colour Perfume etc. 

Water 



Wt% 

uT 

3.6 
5.0 
0.1 
To 100 



Acetvlated hvdrolysed soyprotein of pi 3.0 was then added to a sample of 
the formSaSon at a level of 4% of the composition and both formu anons were 
tested in-vivo for the rate of water loss through forearm skin using the test 
described herein. 

Results were as follows: — 

Base formulation + 3±7% 

Base formulation with 

acetylated soyprotein -9±1/ Q 

The comoosition in accordance with the invention can be seen to provide 
a rcduSiSTw!S loss from the skin whilst the base composition does not 
give the same benefit. 

WHAT WE CLAIM IS:— 

1. A detergent composition comprising 

f n from 5 to 90% by weight of detergent selected from anionic, nonionic, 
W zwkterionic and amphoteric detergents and mixtures thereof, and 
(2) JromO 1 to 20% by weight of a modified protein (as hereinbefore defined) 
{ ) hTvTng an isoionic point (pi) of less.than P H 6 and an average molecular 
weight of at least 600, in which primary ammo groups of the precursor 



10 



15 



20 



25 



30 



35 



40 



14 



14 1,529,841 

protein have been replaced by — NHYR groups, wherein Y represents 
carbonyl or sulphonyl and wherein R is a group containing no more than 
seven carbon atoms having the general formula CH 2 (CHQ) n fCH,) O 1 in 
which Q and Q 1 are R 1 , SR\ OR 1 or NHR 1 , R l is a hydrogen atom, an alkyl 
5 or alkenyl group, p is 0 or 1 and q is from 0 to (5-p). 5 

2. A composition according to Claim 1 wherein the modified protein has a pi 
in the range pH 2.5—5.5. 

ntl jlv^i? T 7P?sition according to Claim 1 or Claim 2 in which R has the formula 
CH 2 CH OH(CH 2 ) r H wherein r is from 0 to 4. 

10 ~„ 4 * A com P° sitl o n according to Claim 1 or Claim 2 in which R has the formula 10 
CH^CH^H wherein r is from 0 to 3. 

5. A composition according to any preceding claim in which the modified 
protein has an average molecular weight of less than 50,000, 

6. A composition according to any preceding claim in which the precursor 

15 protein is soy, casein, whey, eggwhite or single cell protein. 15 

7. A composition according to any preceding claim in which at least 80% of the 
primary amino groups of the precursor protein have been modified. 

8. A composition according to any preceding claim in which the modified 
protein is formed by acylation with an acyl halide or a carboxylic acid anhydride. 

20 9. A composition according to any of Claims 1 to 7 in which the modified 20 

protein is formed by sulphonylation with an alkyl sulphonic acid halide. 

10. A composition according to any preceding claim in which the modified 
protein is produced from a derived protein formed by acid or base hydrolysis or by 
ammoniolysis. ' ^ » 

^ ™ 1 A com P osit j° n according to any preceding claim comprising between 1 and 25 

10% by weight of the modified protein. 

12. A composition according to any preceding claim comprising from 5 — 50% 
by weight of the composition of a detergent selected from: 

(a) from 0% to 45% by weight of a water-soluble hydrocarbon sulphate of the 

30 general formula; 3 0 

R 2 0(C 2 H 4 0) 1I S03M 

wherein R a is a straight or branched, saturated or unsaturated aliphatic 
hydrocarbon radical having from 8 to 24 carbon atoms; n is from 1 to 12; and M 
is an alkali or alkali earth metal, ammonium or dimethyl-, trimethyl-, triethyl-, 
35 diraethanol-, diethanol-, trimethanol- or triethanol-ammonium cation; 35 

(b) from 0% to 45% by weight of a water-soluble hydrocarbon sulphonate of the 
general formula 

R 5 S0 3 M 

where Rj is a straight or branched chain saturated or unsaturated C 8 — C* 
40 aliphatic hydrocarbon radical or a Q— C lt straight or branched chain alkyl 40 

benzene radical and M is as defined above; 

(c) from 0% to 45% by weight of a water-soluble hydrocarbon sulphate of the 
general formula 

R J OSO,M, 

45 where R 1 and M are as defined above, 

(d) from 0% to 10% by weight of an ammonia, raonoethanol or diethanol amide of 
a fatty acid having an acyl moiety of from 8 to 18 carbon atoms, 

(e) from 0% to 40% by weight of the condensation product of from 3 to 25 moles of 
an alkylene oxide per mole of an organic, hydrophobic, aliphatic or alkyl 

50 aromatic compound having 8 to 24 carbon atoms, and r n 

(0 from 0% to 10% of a trialkyl amine oxide of formula iU 

R 4 R J R^N-0 

wherein R< is an alkyl group containing from 10—28 carbon atoms and K 5 and 
R« are each selected from alkyl radicals and hydroxyalkyl radicals containing 
55 from I — 3 carbon atoms. 55 
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13. A composition according to any preceding claim in liquid form comprising 
water and/or a water-soluble solvent. 

14 A composition according to Claim 1 3 comprising a water-soluble linear or 
branched Cg— C I8 alkyl benzene sulphonate and an auxiliary natural or synthetic 
5 anionic, nonionic or zwitterionic surfactant in which the weight ratio of the alkyl 5 
benzene sulphonate to the auxiliary surfactant is in the range from 1.5:1 to 10:1 and 
in which the weight ratio of total surfactant to modified protein is in the range from 

4 * 1 ^5?^ composition according to Claim 14 wherein the weight ratio of the alkyl 
10 benzene sulphonate to the auxiliary surfactant is in the range from 1 8:1 to 5:1. 10 
16 An aqueous liquid detergent composition according to either uaim u or 
Claim 13, comprising from 10%— 25% of alkane sulphonate, from 1—10% of an 
alkyl ethoxy sulphate and from 1—15% of a water-soluble solvent. 

17. A composition according to either Claim 12 or Claim 13 consisting 

15 essentially of from about 15-25% Qr-Cu al M cth f su, J& a ' C ,^WSJS 15 
average of from three to twelve ethylene oxide groups, from 0/ ? to 1 0% by weight 
of a Q 2 -€ 14 alkyl sulphate, from 1% to 5% of a C, 2 -C I4 alkyl glyceryl ether 
sulphonate and from 2% to 6% of a ^-Q, alkyl di lower alkyl amine oxide. 

18. A composition according to any ot Claims 1 to 11 in bar form. 

20 19. A composition according to Claim 1 substantially as described with zu 

reference to any one of Examples I to XII. 
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